REPAIR is the process by which the function of an organ is returned to normal.
took place, the hearing did not become normal. It was therefore necessary to conduct experiments to discover, if possible, the relation between the healing process and the restoration of the function of the middle ear.
The investigation was divided into two parts, one dealing with the functions of the middle ear and the methods by which these could be restored, and the other dealing with restoration of the function of the epithelium and the nature of the normal function of this tissue.
PART I.-(A) INVESTIGATION OF THE FUNCTIONS OF THE MIDDLE EAR.
A large working model of the middle ear was construoted and in the place of the cochlea a microphone was fitted; this connected with a loud speaker. The tensor tympani was represented in the model by an elastic band which could be so adjusted that it drew the malleus into contact with the incus, or, alternatively, was relaxed so that the cog processes of these two bones were separated. When they were thus separated a sound falling on, the artificial tympanic membrane caused no sounds to emanate from the loud speaker.
As the tensor was shortened, the middle tones, those about 512 d.v., were heard, and the tones above and below this in pitch were heard progressively less well. As the band was further tightened, a point was reached at which all the tones came through with equal power and on further tightening of the band the lower tones were lost, and the highest tones in the region of 4,000 were heard 'from the loud speaker with their normal intensity. These notes were produced by an audiometer.
It therefore appeared that in the artificial middle ear there were three primary positions of the ossicles: (1) a position of rest, in which only loud sounds, or sounds which had special penetrating power, were audible; (2) a position of listening, in which the ossicles lay in a position in which maximal hearing of all the notes of varying pitch took place, and (3) a position in which the membrane was indrawn in a manner similar to that which evidently took place at the summit of a positive wave of sound when it fell upon the membrane. This last position may be described as that of " having heard."
It was clear that, if this experiment actually represented the condition in the middle ear, deafness might result either from the maintenance of the position of rest, or from the maintenance of the position of " having heard."
Various experiments were performed in which the ossicles were either fixed together or to structures in their neighbourhood, but the results in the artificial model were so complex that it was impossible to say that they represented any definite type of deafness. Finally, in further attempts at such experiments the model was unfortunately destroyed and has not been rebuilt. I showed a similar model, designed for use as a gramophone record, to this Section in 1927. PART I.--(B) THE METHODS BY WHICH THE FUNCTIONS OF THE MIDDLE EAR CAN BE RESTORED. If the membrane is indrawn it is the custom to inflate the ear. In the portion of the paper which deals with the restoration of the function of the epithelium, evidence is brought forward which suggests that to inflate the ear is not good practice in a large majority of cases, for the infective products which block the tube and cause the vacuum otitis may thus be blown into the cavity of the middle ear and there set up inflammation.
As a result of data gathered in this investigation, it would appear that a better practice is to aspirate the mucus from the interior of the Eustachian tube by means of the catheter originally designed by Weber and Liel.
During the course of this investigation the effect of the cerumen of the ear received consideration, and the late Professor Starling was good enough to give me his advice upon this matter. It appears that cerumen is secreted in a very fluid form and runs over the tympanic membrane, thus oiling it and preventing the evaporation which possibly occurs from the mucus which is present in the middle ear. This view is based upon the following experimental evidence:-A microscopic slide, having a well for the examination of the hanging drop, was used and the wells in two such slides were filled with mucus. Over the top of them a piece of paper was attached by gum. In one of these preparations the paper was treated with an artificial wax, and in both a cover formed of wax was placed upon the slide. This cover was an inch thick and was perforated by a hole which represented the external auditory meatus.
Both slides were re-examined at the expiration of three days and the paper was removed. It was found that the mucus in the specimen in which the paper was not oiled had formed adhesions between the paper and the inner surface of the glass, but had formed no such adhesions in the specimen in which the paper hadbeen oiled.
Professor Starling was the first to suggest that the function of the cerumen was to prevent evaporation of the mucus, and, this experiment seems to confirm his view.
Further confirmation of this view is obtained by a consideration of patients who are suffering from an obstruction of the Eustachian tube and impacted wax. In these, on removal of the wax, the membrane is almost always caused to return from its indrawn position by inflation of the middle ear, which observation is in striking contrast to the fact that when wax is absent from the meatus, it is generally a matter of considerable difficulty to break down the adhesions in the middle ear by inflation.
I therefore filled the ears of certain patients with an artificial wax and tried the effect of inflation when the wax had been removed. In cases in which the history of deafness was short and in which the adhesions had resisted attempts at inflation, it was found that, after the ear had been filled with wax for periods varying between 7 and 28 days, the adhesions could be broken down in about 25% of cases. Some of the remainder yielded to inflation after a further period of treatment with the wax. In cases in which the history of deafness was a long one, the results were naturally less successful, but one or two successes were recorded, and in many cases a considerable improvement in the hearing was effected. On following up the subsequent history of the cases, however, it was found that this improvement was not maintained.
This and the other evidence on this question suggests that evaporation can occur through the tympanic membrane, and, in the milder and more chronic states of inflammation, may hinder the process of repair.
In certain states of deafness there is some not very conclusive evidence that the membrane lies in a position of rest and cannot be brought into the position of listening. In the condition known as subacute otitis media, the membrane is occasionally bulged out by mucus lying between it and the inner tympanic wall. This mucus is removed at intervals, apparently by ciliary action. The symptoms are pain and, later, partial deafness, which increases, and it is in these cases that we find alterations in the hearing similar to those by which we diagnose the presence of otosclerosis."
In certain of these cases the patient may hear better in the morning than in the *evenihg and, at times, for a brief period in the day, he may suddenly, without apparent cause, hear normally for a few moments and then his hearing power departs as suddenly as it was restored.
There are two possible explanations of this phenomenon, namely: (1) that the tensor tympani is stretched by the chronic out-placed position of the membrane, due to the mucus which has collected in the middle ear, and (2) that this stretching is followed, as in other muscles, by a loss of tone and failure of voluntary contraction. But, as in other muscles so affected, a sudden need may temporarily allow such a degree of contraction as permits the muscle to perform its function for the moment, after which it passes once again into its former state of loss of tone, being moreover more fatigued as a result of its temporary forced contraction.
Another view by which this might be explained, is that a drop of mucus finds its way to a position which causes separation of the cog processes of the malleus and the incus. Whichever view we take, it would seem that there is evidence that the condition is one of inability to listen rather than one of inability to hear.
If a pledget of cotton wool soaked in liquid paraffin is placed in firm contact with the tympanic membrane, hearing, if the membrane is out-placed, will be, in many cases, temporarily restored, and the restoration of the hearing may possibly be rendered permanent if the tympanic membrane is in-placed for several weeks, or months, by pressure of artificial wax. It is necessary to remove the artificial wax at intervals, for, like the ordinary cerumen, some portion of the wax is absorbed by the skin and it becomes harder and more difficult to extract.
If we accept the view that listening is, in part, the result of the contraction of the tensor tympani which brings the cog processes of the malleus and incus into contact, this and the other evidence on this question points to the fact that repair within the middle ear may take place fully but leave the structures of the middle ear in a position in which the act of listening is carried on with difficulty.
In this investigation it was further found that certain cases showed a high degree of auditory fatigue. In many of these cases there was evidence of a lesion of the perceptive mechanism. In a few, no lesion of the perceptive mechanism could be discovered and on testing these with very special care, it was found that they had no power of resting their ears. For some reason the mechanism of the middle ear was retained in the " position of listening." These cases are comparatively frequent but it requires very careful testing to demonstrate their presence.
One feature which is common to these patients is their difficulty of hearing in a Proceedings of the Royal Society ot Medicine 118 noise, in striking contrast to the condition obtaining in patients with an out-placed membrane, in whom there is generally some degree of paracusis.
PART II.-(A) INVESTIGATION OF THE NORMAL FUNCTION OF EPITHELIUM
OF THE MIDDLE EAR. The mucous membrane of the middle ear contains glands which secrete mucus, increasing in amount as it passes from the aditus to the pharyngeal opening of the Eustachian tube. This mucus is carried to the nasopharynx by the action of the cilia which are sparse within the middle ear and increase in number and activity as we trace the cavity of the middle ear and the Eustachian tube to its opening in the naso-pharynx.
The following experimental evidence is offered for consideration: If, in an ear in which there is a perforation of the tympanic membrane, but in which discharge has ceased, flavine is poured into the meatus and then indigo-carmine is introduced into one or more of the nasal sinuses, the flavine is conveyed down the Eustachian tube and to its opening in the concavity of the cushion. The blue dye from the sinuses is conveyed around the convexity of the cushion in a manner which has already been described elsewhere. The two streams do not mix until they have passed for some considerable distance, and it is plain that there is here a method of protection of the Eustachian tube against infection.
When I followed up this observation on cases in which sinusitis was present with a chronic state of inflammation of the middle ear, I found that these fell into two separate groups. In one group the pus flowing over the convex surface of the cushion had caused a swelling of its mucous membrane and an obstruction to the opening of the tube which had increased the liability to infection. In the other group, the sinuses and middle ear appeared to have both been infected during an attack of influenza." I therefore examined the condition of the cilia in attacks of "influenza," using, the coloured dyes to indicate the speed of action of the cilia, and I found that within a few hours of the onset of the acute and dry rhinitis, the cilia were paralysed through the nose and naso-pharynx. I was unable to demonstrate this palsy in the Eustachian tube, but there can be little doubt that the mucous membrane in this. situation shares in the universal inflammation.
The cilia in the nose begin to work again at a period which varies between three and ten days after " influenza" and the longer that their palsy lasts, the greater seems to be the liability to sequelse in the middle ear.
During an attack of "influenza" no secretion can be aspirated from the nose unless a sinusitis has been present previous to the illness. After an attack of " influenza " a reaction of the mucous membrane takes place, and the nasal discharge may be free or absent.
In cases in which discharge is free, leucocytes and epithelial cells are present in the mucus, but when discharge is scanty it contains many epithelial cells, and there seems to be evidence that cells damaged by the inflammation are cast off and regenerated.
That the ciliated epithelium can be regenerated is, I am aware, a view which is not generally held, but the evidence of desquamation, not only in this type which I am now considering, but also in other cases of inflammation, and the reappearance of ciliary function after profound and frequently prolonged desquamation, seems to prove the matter. Moreover, if bn area of epithelium is surgically removed from the nose, the ciliary stream is only temporarily absent and returns in about six weeks. Hence I believe that the ciliary function can be regenerated, and if this view is correct, that it has some importance in that the regeneration of the ciliary function in the ear is the vital step towards repair.
If the ciliary function does not return in the Eustachian tube, and if the mucous glands continue to secrete, there is no mechanism by which this mucus is removed, and the Eustachian tube contains a mucocele as a result of which the middle ear is always in a state of mild chronic inflammation and suffers from one of two types of deafness; either from a vacuum otitis, or from the type of deafness which I associate with an out-placed membrane, that is to say, with a membrane which cannot be indrawn to the position necessary for the act of listening.
Experiments on Mucus.-It has not been possible to carry out a full investigation of the solvent action of the mucus on the cells and micro-organisms which are frequently to be found within it. The following experiments suggest that treatment may, with advantage, be modified by means of information gained by an estimation of the solvent action of the mucus on the cells and micro-organisms.
Clinical Investigation: (A) Cases in which improvement was apparently spontaneous.-Mucus was aspirated from the Eustachian tubes and placed for examination between a sterile slide and cover slip. Group 1.-In this, the cells consisted of leucocytes with micro-organisms which were intracellular. When allowed to stand for about twelve hours, the leucocytes dissolved as did the microorganisms, clear mucus being left. Group 2.-In this the cells were leucocytes and the micro-organisms were partly intracellular and partly free within the mucus. On standing for twelve hours, the leucocytes dissolved leaving the micro-organisms undissolved in many cases. Group 3. In this, the cells were epithelial. After standing for twelve hours the cells were dissolved in certain cases and undissolved in others. Intracellular micro-organisms were often present and these were not dissolved.
If in any of' the above groups the mucus was diluted, the solvent action was diminished, and in certain specimens dilution with saline seemed to convert the antibacterial mucus into a medium in which the micro-organisms couldbe cultivated with considerable ease.
The types of micro-organisms which produce diapedesis of the leucocytes, or shedding of the epithelium, belong respectively to those two main groups: (1) in which the defence of the body is by leucocytes, and (2) in which the defence of the body is by anti-bacterial substances elaborated in the serum and permitted to escape into the mucus.
In many cases the thickness of the epithelial cells suggested that they were derived from deeper layers of epithelium and that the process of desquamation and regeneration had reached a balance as a result of which repair could not take place.
(B) Cases which did not show spontaneous improvement.-(1) Acute conditions: (a) The leucocytic group. The leucocytes were very numerous and their solution did not take place in 12 hours. Free micro-organisms were present in the fluid which formed an efficient culture medium. (b) The serous group. In this the Eustachian tube and middle ear shared in an acute desquamative process which affected all the nasal mucous membrane. The nasal mucous membrane had recovered first, leaving a focus of infection in the ear, which focus was too small in area to permit of a sufficient quantity of toxins to reach the blood-stream and thus to generate enough anti-bacterial substance to kill the micro-organisms. (2) Chronic conditions: (a) The leucocytic group. In this the leucocytes dissolved but the micro-organisms which were extra-cellular did not dissolve. (b) The serous group. In this there was a higher stage of that process of a balance between desquamation and regeneration which has been described above. (The author has been referred to the work of Flemming on this matter).
It is probable that the very small amount of cultural work which has been carried out does not permit of any statement being made with regard to the cultural characteristics of the various types of mucus. One fact is noted, however, as worthy of record. It has seemed that if mucus is allowed to dry rapidly, it loses its anti-bacterial efficiency and, wben re-dissolved, can become an efficient culture medium for the micro-organisms contained within it. It is possible that this fact may explain the acute inflammatory processes in the ear which follow nasal douching or seabathing. It has been noted that during the recovery stages of a cold, particularly in the summer when the air is dry, the mucus in the nasal airway and in the nasopharynx tends to dry, and thus may reproduce within the nasopharynx and the ear the conditions which are here described.
It would seem therefore, that the decision as to whether to syringe an ear during the course of inflammation requires nice judgment, for in certain acute states in which the mucus has lost its bactericidal action, syringing may do good. In states in which the destructive power of the mucus is high, syringing will diminish it. There is, of course, no difficulty in reaching a decision on this point if the mucus is examined and its bactericidal properties are assessed.
Repair within the middle ear seems therefore to depend upon the interplay of two mechanisms; (1) that which is concerned with the removal of the mucus by the ciliated epithelium and, (2) that which is concerned with the destruction of the agents which produce infection. From the above experiments it seems probable that repair within the middle ear depends in part, at any rate, upon the efficiency of the bactericidal properties of mucus, and in part on the establishment of a condition of immunity in the serum against the infecting micro-organisms.
It has been noticed that when the mucus contains leucocytes and some such micro-organism as the Staphylococcus aureus, desquamation was not great and that the ciliated epithelium began to act again quite quickly after the resolution of the inflammation.
In cases in which the cells which were visible in the mucus represented desquamated epithelium, the rate of repair was considerably slower. On the other hand, in the desquamative type there appears to be little, if any, tendency to the formation of fibrous tissue in which this type differs from that in which the leucocytes are present.
During repair, the position of the component structures of the middle-ear, relative to each other, is of more importance than the actual act of hearing. The recognition of retention of products of inflammation in the middle ear is essential, before successful treatment can be undertaken.
In acute states the spread of inflammation from the lower compartment to the upper compartment of the middle-ear may be prevented by the folds of mucous membrane which connect the ossicles to the anterior and posterior walls of the cavity. It appears that if these can be recognized as swollen structures there is pus above them in practically every case. This pus will be prevented from escaping by their presence and a myringotomy must penetrate these swollen folds so as to drain the part above them.
If in a few days' time the quantitative estimation of the hearing of the upper and lower tones is not improving, the question of the performance of mastoid drainage will have to be considered, particularly in adults, for if the pus is not escaping from a mastoid which is infected, the hearing power will in the course of weeks be damaged so severely that, even if it is regained, it is probable that the subsequent contraction of the fibrous tissue in the folds will lead to high degrees of deafness in such a large majority of cases that the performance of a mastoid operation will be justified.
It seems to be a fact that the proteolytic ferments which are elaborated by the micro-organisms are the most important element in the prevention of repair in the leucocytic type of inflammation. It is, in fact, these ferments which have caused the perforation of the membrane and when a perforation has resulted it is certain that the digestive power of the pus has similarly, though less obviously, caused destruction in other situations in the middle ear. . Experiment tends to prove that the proteolytic ferments of the micro-organisms behave like the intestinal ferments, that is to say, the reaction of the medium in which these ferments act must be of an acidity, or ;an alkalinity, suitable to the ferment.
Some micro-organisms cause acidity in the pus that they produce and some cause alkalinity. If the reaction of the pus to litmus is obtained, the following line of treatment may be carried out with good results. If the pus in a case of chronic suppurative otitis be acid, the ear is douched with alkalies and as soon as the discharges become alkaline the intensity of the inflammatory process begins to be reduced. If the pus is alkaline, boric acid may be similarly used with good results. The above has been christened "amphoteric treatment."
Whenever an ear in a state of acute inflammation is douched there is a danger of interfering with the anti-bacterial power of the leucocytes and, for this reason, the amphoteric treatment is only used in cases in which the acute stages of inflammation have passed off and in spite of careful treatment the discharge is not diminishing and the size of the perforation is increasing.
The few experiments that I have been able to conduct are not sufficient to place the amphoteric treatment, and the principles on which this depends, on a basis which permits of a more dogmatic statement than that the method is worthy of investigation.
The recognition of the desquamative states in contra-distinction to those in which the leucocytes are active, is of importance in considering the means of treatment. In the leucocytic states of inflammation the micro-organism is destroyed by leucocytes and is, as a rule, not of the type which yields antibodies in the blood.
The desquamative states seem to be caused by those types of micro-organisms which produce a state of immunity to themselves in the blood and, if the aural inflammation is but a part of a general inflammation of the mucosa of the nose, immunity will be established; there is some reason to believe that the serum which escapes from the denuded mucous membrane is the agent which destroys the micro-organisms. In certain states, however, the mucous membrane of the ear seems to be the only area thus inflamed. Such an area is not sufficient to produce immunity and the inflammatory process thus continues. It is in these states that we find that type of inflammation in the ear which can be recognized by a grey, out-placed, transparent membrane, and if Siegle's speculum is introduced, the alternate compression and rarefaction of the air may reveal small bubbles which move under compression and rarefaction into the pouches and folds of mucous membrane in a manner which is very interesting.
On testing the hearing in a type of case like this, particularly in a chronic case, one is immediately struck by the similarity between the type of hearing found in these chronic cases and in the condition known as otosclerosis.
In some of these cases the inner tympanic wall is very red, and the tympanic membrane is transparent; they resemble closely the condition which has been described under the name of otosclerosis and, in fact, it is believed by some that otosclerosis in its clinical form is a manifestation of the terminal results of this inflammatory process. Now otosclerosis is a condition of the labyrinthine capsule and, therefore, is a state which cannot be recognized until the patient has died and his ear has been submitted to microscopical examination.
It would help otology enormously if it was agreed to drop the term " otosclerosis," and if research centred round these desquamative types of inflam-mation which produce symptoms indistinguishable from those stated to be present as a result of the lesions of the labyrinthine capsule.
The line of treatment that I have adopted in these cases has been successful only in the early stages, and this line of treatment is repeated aspiration of the Eustachian tube, combined with myringotomy if necessary.
The Need of Recognition of the Position of the Ossicles during the States of Repair.-It appears that if the membrane is bulged out for long periods in the minor states of inflammation, a type of deafness results which has been described as that of inability to listen. Should this condition manifest itself during the active stage of inflammation, a myringotomy will relieve the tension, and the need for this myringotomy has to be diagnosed almost entirely by the tests of hearing. These have been already described to the Section. 1
Broadly speaking, the graph shows no alteration in the power of hearing the middle notes in the region of 512 d.v., and an inability to hear the highest and lowest tones even when of considerable intensity. If, in addition, the tests of hearing show a progressive loss of bone conductiona, this will in itself suggest the need for myringotomy during the persistence of the inflammatory process.
If the membrane has been pushed into contact with the inner tympanic wall by impacted wax, adhesions of serum or mucus may form within the middle ear. These are always soft and can be easily broken down, but if they are not broken down and the wax is not renewed, they tend to permanence and this fact suggests the importance of supplying artificial wax, or possibly some oil, to the tympanic membrane during the act of repair; certainly I have found that the results of treatment are considerably better.
In every state of inflammation of the middle-ear repair may be prevented by conditions which affect the general health. If repair is sluggish and if the process of inflammation is not diminished by our treatment, it is desirable to make a general -examination of the body and, if it be advisable, to give aperients, particularly calomel. I have often noted the improvement which is obtained, particularly in the desquamative states, when calomel is administered in small doses for a few days.
The desquamative states are particularly prone to be associated with anemia, and should this be the case the administration of liver is desirable, and may be combined with that of iron.
If acidosis is present it is desirable to combat it with alkalies which should be given in sufficient doses to make the urine alkaline.
CONCLUSIONS.
As a result of observations made during this investigation, I venture to offer the following conclusions. (1) Repair within the middle ear, when it succeeds, does so by reason of the activity of the bactericidal action of the mucus and of the cilia which move this mucus on. In practice it is found that the state of repair of the middle ear can, to some extent, be assessed by the discharges which lie within the tube, or escape through the perforation in the tympanic membrane.
It seems to be of some importance to recognize the two main types of inflammation in the ear, the leucocytic and the serous, and to endeavour to treat each type in an appropriate way.
The cilia are the only means by which the mucus is removed from the middle ear and if these cease to act, as a result either of palsy or of desquamation, a chronic inflammation is induced within the middle ear.
(2) It would appear that the majority of lesions which produce deafness arise as a result of inflammation in the middle ear, and that there are two primary positions I Proceedings, 1928, xxi, 868 (Sect. Otol., 34). in which the normal ear hears with a much diminished acuity. These two positions are the position of " having heard" and the position of "rest."
It is suggested that two common forms of deafness are due to the auditory mechanism becoming fixed in these positions while, in addition to these, fixation may occur in the position of listening which makes it impossible to rest the ear.
Discu8sion.-Mr. ALEXANDER TWEEDIE said he did not know whether the model referred to was intended to show the part which was played by the tympanic membrane in the function of hearing. He (the speaker) suggested that in the investigation should be included an experiment which would differentiate between the tympanic membrane factor in the transmission of sound, if any, and the value of the integrity of the two windows. He, and others also, had seen cases in which the tympanic membrane was lost and yet the hearing was almost as good as normal.
Mr. WATKYN-THOMAS said that, in connection with Mr. Lowndes Yates's views, it was interesting to recall that the late Mr. Arthur Cheatle had pointed out how rarely cerumen was ever seen in the ears of patients suffering from clinical otosclerosis.
In the treatment'of Eustachian catarrh, he (the speaker) had practised aspiration as advised by Mr. Lowndes Yates, instead of inflation, during the last six months, and was satisfied with the results.
He had recently had a case which demonstrated beautifully the " out-placed " position of the ossicles. A hospital patient with chronic discharge from the ear had a degree of deafness which appe'ared to be excessive for the amount of tympanic destruction. A conservative operation was performed. The changes in the antrum were slight, but when the attic was opened it was found that theSbands were somuch swollen that the malleus and incus were forced apart.
Mr. L. GRAHAM BROWN said that Mr. Lowndes Yates, in dealing with the phvsiology of hearing, had stated that the tympanic membrane and auditory ossicles played a great part in the transmission of vibrations to the internal ear, and on that theory had spoken of the mechanism of these ossicles; how the tympanic membranc might be in a state of repose or a state of listening, which depended on the distance between the cog-like processes of the malleus and the incus. Nothing, however, had been said by Mr. Lowndes Yates about the movements of the inner part of the ossicular chain, namely, the incus and stapes and the attachment of the stapes to the oval window. He (the speaker)' thought that there would obviously be a different prognosis when disease affected only the tympanum proper and the tympanic portion of the ossicular chain, from that when'the neighbourhood of the windows was involved, since in the latter case there must be inflammatory conditions affecting that portion of the chain. Therefore he surmised there would be a means of distinguishing between the inflammatory condition for which the prognosis could not be anything but very poor-probably hopeless -and that in which otosclerosis could well be included, and that type which affected only the malleolar portion of the ossicular chain and which would be more amenable to treatment.
With regard to the question of hearing: otologists were becoming more and more firmly convinced of the truth of the theory that vibrations were not conducted through the ossicular chain, but-and this was quite a different matter--that centripetal sound impulses were conveyed by means of this chain. In other words, centripetal impulses hit on the round window and, by their action on the endolymph, affected the hair-like processes in the cochlear canal.
Mr. W. STEWART said that textbooks emphasized the fact that in chronic catarrh of the middle ear the membrane was indrawn, but he (the speaker) found that it was blown out in 50% of cases. From what Mr. Lowndes Yates had said, he gathered that there were two classes of case: one in which the drum was indrawn, the other in which it was blown out.
Mr. LOWNDES YATES (in reply) said that he did not suggest that inflation of the Eustachian tube ever produced acute otitis' media, but he did thinlk that an exacerbation of the chronic otitis media from which the patient suffered could be caused tbereby. An immediate good result was obtained by inflation but the infective material was in many cases forced from the Eustachian tube into the middle ear, causing a low-grade inflammation.
OCT.-OTOL. 2 * The reason why acute otitis media was not produced appeared to be because the ear was already protected against the micro-organisms of the Eustachian tube by the chronic state of inflammation of its mucous membrane.
In reply to Mr. Tweedie, he thought the tympanic membrane did not possess any function of analysis: he regarded it purely as a structure which assisted in differential listening; it was the tympanic membrane which allowed the listener to pick out a particular voice in a conversation in which a number of people were participating. Also, there was some evidence that the mechanism of the middle ear enabled the internal ear to be rested from noises or sounds it did not wish to hear.
Mr. Watk;yn-Thomas had recently shown him a case which was a very good example of the out-placed position of the tympanic membrane. He (the speaker) thought that otologists universally recognized the in-placed position of the tympanic membrane as a cause of deafness and believed that this resulted from obstruction of the Eustachian tube. The experimental evidence brought forward seemed to point to the fact that an equally definite type of deafness could be produced when the membrane was out-placed as a result of being held in that position for long periods by mucus lying stagnant in the middle ear.
In answer to Mr. Graham Brown, he had not dealt with the position of the incus and stapes because it had been necessary to limit the scope of the report. He thought, however, that there was no doubt that the incus and the stapes were returned into their normal position, after hearing, by the tension imparted to the round window by the inward movement of these bones acting through the fluid perilymph. After this inward movement these ossicles were returned outwards by a process of recoil and, therefore, at a speed which was dictated, not by the speed of movement of the malleus when it recorded sound, but by the tension of the membrane of the round window. He had investigated some cases in which the region of the round window was filled with granulations and had found that they showed a type of deafness peculiar to that condition.
In reply to Mr. Stewart, he quite agreed that from the point of view of the position of the tympanic membrane, cases of deafness fell into two groups, but he thought that in chronic deafness the out-placed membrane was considerably less common than the in-drawii membrane.
Demonstration of Sound Records. By A. LO'WNDES YATES, M.D. THE records consist of sound strips similar to those employed in making talking pictures. They are of value for study, partly because they are records of the movement of the diaphragm of the microphone into which the word is spoken, and partly because there is no doubt that they are actually representations of these movements, for when passed through a talking picture apparatus the word is reproduced from the loud speaker.
On study of these records it is seen that with certain exceptions they record only the vowels, for the consonants are found to be merely methods of starting, stopping or modifying vowel sounds. Exceptions to this rule are the letters S, X and H, which are actually modifications of a vowel so high in pitch that it is composed of a hissing sound.
The interest to otologists appears to lie in the consideration that the normal tympanic membrane conducting apparatus and the fluids of the labyrinth have to make movements similar to those which are recorded. It is also clear from study of the records that if these portions of the hearing mechanism are diseased, certain syllables will be heard less well than others, and those syllables which are known to be lost most early in certain forms of deafness, are seen to be the least defined upon the sound strip. It is not possible, bowever, from study of a sound strip to state which, words will or will not be heard by a person who has a certain alteration in his ear. The auditory intelligence of patients differs vastly, and a high degree of auditory
